The RING domain of Mdm2 mediates histone ubiquitylation and transcriptional repression.
Histone modifications play a pivotal role in regulating transcription and other chromatin-associated processes. In yeast, histone H2B monoubiquitylation affects gene silencing. However, mammalian histone ubiquitylation remains poorly understood. We report that the Mdm2 oncoprotein, a RING domain E3 ubiquitin ligase known to ubiquitylate the p53 tumor suppressor protein, can interact directly with histones and promote in vitro monoubiquitylation of histones H2A and H2B. Moreover, Mdm2 induces H2B monoubiquitylation in vivo. Endogenous Mdm2 is tethered in vivo, presumably via p53, to chromatin comprising the p53-responsive p21(waf1) promoter, and Mdm2 overexpression enhances protein ubiquitylation in the vicinity of a p53 binding site within that promoter. Moreover, when recruited to a promoter in the absence of p53, Mdm2 can repress transcription dependently on its RING domain, suggesting that its E3 activity contributes to repression. Histone ubiquitylation may thus constitute a novel mechanism of transcriptional repression by Mdm2, possibly underlying some of its oncogenic activities.